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ABSTRACT : PROBLEM TO BE SOLVED: To make possible always performing optimum phase 

compensation when a gain of a servo system is revised according to reproducing speed 
information of a CD. 

SOLUTION: A lag/lead filter 1 is constituted of a high-pass filter 4 and a low-pass filter 5 
applied with an error signal as an input signal, first, second multipliers 6, 7 multiplying 
these filter outputs by a coefficient, a third multiplier 8 multiplying the input signal by the 
coefficient, an adder 9 adding the outputs of the first to third multipliers and a fourth 
multiplier 10 multiplying the output of the adder by a filter gain coefficient. Further, a data 
table 3 storing a filter gain Gt and a variable (a) is provided answering to a reproducing 
speed SPD, and a control circuit 2 reads out the Gt, (a) corresponding to the input 
reproducing speed from the data table 3, and obtains the coefficient of the high-pass filter 
by operation based on the read out variable, and sets obtained filter coefficient and filter 
gain coefficient in the lag/lead filter. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] the high pass filter and low pass filter with which an input signal is impressed — this — with the 
1st and 2nd multipliers which carry out the each multiplication of the 1st and 2nd multipliers to the output of 
two filters The 3rd multiplier which carries out the multiplication of the 3rd multiplier to said input signal, 
and the adder adding the output of the 1st thru/or the 3rd multiplier, While the 4th multiplier which carries 
out the multiplication of the 4th multiplier which shows filter gain to the output of this adder constitutes a 
lug reed filter The control circuit which sets the 4th multiplier as said lug reed filter, The data table which 
memorized two or more variables corresponding to said two or more filter gain is prepared. Said control 
circuit The variable corresponding to the filter gain to set up is read from said data table. The phase 
compensating device characterized by setting the filter factor which asked for the filter factor of said high 
pass filter by the operation, and asked for it based on the read variable, and said 4th multiplier as said lug 
reed filter. 

[Claim 2] While a phase compensating device according to claim 1 is a phase compensating device used for 
the servo control in an optical disk regenerative apparatus and inputs an error signal as said input signal Said 
data table has memorized two or more of said filter gain and variables corresponding to two or more 
reproduction speed information on an optical disk. Said control circuit While inputting the reproduction 
speed information on said optical disk, reading said filter gain and variable corresponding to this input from 
said data table and setting the read filter gain as the 4th multiplier as the 4th multiplier The phase 
compensating device characterized by setting the filter factor which asked for the filter factor of said high 
pass filter by the operation, and asked for it based on said read variable as said lug reed filter. 
[Claim 3] In a phase compensating device according to claim 2 said data table The 1st data table which 
memorized two or more cut off frequencies of said filter gain and a high pass filter corresponding to said 
two or more reproduction speed information, It consists of the 2nd data table which memorized two or more 
inclinations of the variable to said variable and cut off frequency corresponding to said two or more cut off 
frequencies. When the cut off frequency read from said 1 st data table corresponding to said inputted 
reproduction speed information is not memorized by said 2nd data table, Said variable and inclination 
corresponding to a cut off frequency near the read cut off frequency are read from said 2nd data table. The 
phase compensating device characterized by asking for said variable corresponding to the cut off frequency 
read from said 1st data table by linear interpolation processing based on the cut off frequency read from said 
variable and inclination which were read, and said 1st data table. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the phase compensating device used for digital-servo 

control in the regenerative apparatus of optical disks, such as CD. 

[0002] 

[Description of the Prior Art] Since the mechanism of CD regenerative apparatus is asked for highly precise 
control, it is common to a control system to use the servo control which has feedback, and when performing 
this servo control, in order to maintain a control system at stability, a phase compensating device is used. It 
realizes by carrying out filtering of the error signal of a focus or tracking by RAGURI-DOFIRUTA (phase- 
lead-lag-network delay filter), and a phase compensating device shows the frequency characteristics to 
drawing 4 . In drawing 4 , Curves A are the frequency characteristics of the open-loop transfer function of 
servo system, Q shows the resonance point of the actuator of pickup, and a straight line B shows Rhine 
where the gain of servo system becomes OdB, and the frequency of the intersection of Curve A and a 
straight line B is called the gain crossover frequency fG of servo system. And in order to maintain servo 
system at stability, delay compensation of a phase is performed near resonance frequency fQ, and near gain- 
crossover- frequency fG of servo system performs lead compensation of a phase. As the gain of this 
RAGURI-DOFIRUTA is shown in drawing 4 , those frequency characteristics are set up so that monotone 
reduction may be carried out near resonance frequency fQ and the increment in monotone may be carried 
out near gain-crossover-frequency fG of servo system. 

[0003] Here, the resonance frequency fQ of pickup is a value depending on the mechanism of pickup, and 
unless a mechanism is changed, it is a fixed value. On the other hand, it also needs to change the frequency 
characteristics near gain-crossover-frequency fG of the servo system in a lug reed filter according to this 
change in order to change in connection with it, if the gain crossover frequency fG of servo system changes 
as servo gain shows by the arrow head. 

[0004] By the way, in order that the reproduction speed of CD may read data disks other than the usual 
reproduction speed in the case of performing general music playback, such as CD-ROM, high-speed 
playback of 2X of**, 4X, etc. is usually performed. When reproduction speed becomes quick, in order for 
the rate of the field Bure and eccentricity accompanying rotation of a disk to also become quick and to make 
pickup follow this, it is necessary to drive pickup at a high speed more, and a larger servo band is needed. 
Although the value of the gain of servo system must be enlarged in order to extend the control band of a 
servo, if it is made large beyond the need, it will react to a blemish etc. superfluously, and play ability will 
fall conversely. Therefore, it is necessary to set the gain of servo system as a suitable value according to 
reproduction speed. 

[0005] Therefore, when reproduction speed is changed, the frequency characteristics of RAGURI- 
DOFIRUTA must also be changed corresponding to the gain crossover frequency of servo system. Then, he 
was trying to change the property of a filter by carrying out the switch change of the connection of a 
capacitor and resistance conventionally in RAGURI-DOFIRUTA which consisted of analog filters 
according to reproduction speed. 
[0006] 

[Problem(s) to be Solved by the Invention] In RAGURI-DOFIRUTA which consisted of conventional 
analog filters, it was impossible only for the part which is going to change reproduction speed to have had 
hardware and the problem that an external component increases especially, and to have changed to a 
multistage story not much in practice with the configuration which carries out the switch change of the 
connection of a capacitor and resistance according to reproduction speed. 
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[0007] Furthermore, recently, although the adjustable-speed playback to which reproduction speed is 
continuously changed with die advent of broadband VCO was possible, since a filter shape could not be 
continuously changed in the conventional switch change, it was not able to respond to such a system. Of 
course, if filtering is performed in digital one, the increment in hardware will be avoided. However, since 
complicated count of a bilinear transform etc. was required for the operation which draws the filter factor of 
the digital filter for acquiring a desired property, it was difficult [ it ] to change into real time, performing 
the operation which draws a filter factor for a filter shape. 
[0008] 

[Means for Solving the Problem] The high pass filter and low pass filter with which, as for this invention, an 
input signal is impressed, this - with the 1st and 2nd multipliers which carry out the each multiplication of 
the 1st and 2nd multipliers to the output of two filters The 3rd multiplier which carries out the multiplication 
of the 3rd multiplier to said input signal, and the adder adding the output of the 1st thru/or the 3rd multiplier, 
While the 4th multiplier which carries out the multiplication of the 4th multiplier which shows filter gain to 
the output of this adder constitutes a lug reed filter The control circuit which sets the 4th multiplier as said 
lug reed filter, The data table which memorized two or more variables corresponding to said two or more 
filter gain is prepared. Said control circuit The variable corresponding to the filter gain to set up is read from 
said data table, and it is characterized by setting the filter factor which asked for the filter factor of said high 
pass filter by the operation, and asked for it based on the read variable, and said 4th multiplier as said lug 
reed filter. 

[0009] While this invention is a phase compensating device used for the servo control in an optical disk 
regenerative apparatus and inputting an error signal as said input signal, moreover, said data table 
Corresponding to two or more reproduction speed information on an optical disk, two or more of said filter 
gain and variables are memorized. Said control circuit While inputting the reproduction speed information 
on said optical disk, reading said filter gain and variable corresponding to this input from said data table and 
setting the read filter gain as the 4th multiplier as the 4th multiplier The phase compensating device 
characterized by setting the filter factor which asked for the filter factor of said high pass filter by the 
operation, and asked for it based on said read variable as said lug reed filter. 

[0010] Moreover, the 1st data table with which said data table memorized two or more cut off frequencies of 
said filter gain and a high pass filter in this invention corresponding to said two or more reproduction speed 
information, It consists of the 2nd data table which memorized two or more inclinations of the variable to 
said variable and cut off frequency corresponding to said two or more cut off frequencies. When the cut off 
frequency read from said 1 st data table corresponding to said inputted reproduction speed information is not 
memorized by said 2nd data table, Said variable and inclination corresponding to a cut off frequency near 
the read cut off frequency are read from said 2nd data table. Based on the cut off frequency read from said 
variable and inclination which were read, and said 1st data table, it is characterized by asking for said 
variable corresponding to the cut off frequency read from said 1 st data table by linear interpolation 
processing. 
[0011] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing the gestalt of operation of this 
invention, and, as for RAGURI-DOFIRUTA and 2, 1 is [ a control circuit and 3 ] data tables. The high pass 
filter 4 into which the lug reed filter 1 inputs the error signal of a focus or tracking, The low pass filter 5 
which inputs an error signal, and the multiplier 6 which carries out the multiplication of the multiplier Kd to 
the output of a high pass filter 4, It consists of the multiplier 7 which carries out the multiplication of the 
multiplier Ki to the output of a low pass filter 5, a multiplier 8 which carries out the multiplication of the 
multiplier Kp to the error signal inputted, an adder 9 adding each output of multipliers 6, 7, and 8, and a 
multiplier 10 which carries out the multiplication of the multiplier Gt which shows filter gain to the output 
of an adder 9. 

[0012] Therefore, a low pass filter 4 determines [ polygonal-line F and the through signal of an input ] 
polygonal-line D among the frequency characteristics of RAGURI-DOFIRUTA shown in drawing 4 , and a 
high pass filter 4 determines the property of a straight line E. By the way, a high pass filter 4 consists of the 
multiplier 40 which carries out the multiplication of the filter factor AO to an input signal, the delay machine 
41 delayed in an input signal, the multiplier 42 which carries out the multiplication of the filter factor Al to 
the output of the delay machine 41 , the adder 43 adding the output of multipliers 40 and 42, the delay 
machine 44 delayed in the output of an adder 43, and the multiplier 45 which carries out the multiplication 
of the filter factor B0 to the output of the delay machine 44, and the output of a multiplier 45 be also added 
with an adder 43. And filter factors AO, Al, and B0 are [0013] as shown in the following formula. 
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[Equation 1] 
"A0 = 1 -A 



SS (1 ) 



[0014] 
[Equation 2] 
A 1 = A- 1 



« (2) 



[0015] 
[Equation 3] 
B 0= 1 - 2 A 



St (3) 



[0016] Based on Variable a, an operation is easily possible. Moreover, a low pass filter 5 is also the same 
configuration as a high pass filter 4. To an input signal, a filter factor AiO The multiplier 50 and input signal 
which carry out multiplication It consists of the delayed delay machine 5 1 , the multiplier 52 which carries 
out the multiplication of the filter factor Ail to the output of the delay machine 51, the adder 53 adding the 
output of multipliers 50 and 52, the delay machine 54 delayed in the output of an adder 53, and the 
multiplier 55 which carries out the multiplication of the filter factor BiO to the output of the delay machine 
54. The output of a multiplier 55 is also added with an adder 53. 

[0017] Furthermore, in drawing 1 , a control circuit 2 inputs the reproduction speed information SPD on CD 
from a microcomputer, reads a required multiplier from a data table 3 based on this information, and sets 
this as the lug reed filter 1 . The data table 3 consisted of two data tables, the 1 st and the 2nd, 3 1 and 32, the 
1st data table 3 1 has memorized the multiplier Gt which shows filter gain, and the cut off frequency fc of a 
high pass filter 4 respectively corresponding to the various reproduction speed information SPD, and the 2nd 
data table 32 has memorized inclination k ** of Variable a to Variable a and a cut off frequency fc 
respectively corresponding to the various cut off frequencies fc. In addition, frequency spacing of the cut off 
frequency fc in the 1st data table 31 is set up more finely than frequency spacing of the cut off frequency fc 
in the 2nd data table 32. 

[0018] Then, if the reproduction speed information SPD is inputted, first, a control circuit 2 will read the 
filter gain factor Gt and cut off frequency fc which correspond with reference to the 1 st data table 3 1 , and 
will set the read filter gain factor Gt as the multiplier 10 of RAGURI-DOFIRUTA 1. Then, with reference to 
the 2nd data table 32, the variable a corresponding to the read cut off frequency fc is read, and the filter 
factors AO, Al, and B0 which calculated and calculated filter factors AO, Al, and B0 according to formula 
(1) - (3) based on this variable a are set as each multipliers 40, 42, and 45 of a high pass filter 4. 
[0019] Drawing 2 expands and shows the frequency characteristics near gain-crossover-frequency fG of 
servo system, polygonal-line H is realized by a high pass filter 4 and the multiplier 6 among this property, 
and a straight line I is realized by the multiplier 8. Therefore, the breaking point P by the side of low-pass 
[ in drawing 2 ] turns into an intersection of the output of a multiplier 6 and a multiplier 8, and the frequency 
of the breaking point R by the side of a high region turns into the cut off frequency fc of a high pass filter 4. 
Therefore, if the value of multipliers Kd and Kp is left as it is and the filter factors AO, Al, and B0 of a high 
pass filter 4 are changed based on Variable a, as a cut off frequency fc shows with an alternate long and 
short dash line L, it will slide to the method of the right, and a cut off frequency fc can be shifted to a high 
region according to a gain crossover frequency fG, and a servo control band will spread by this. However, 
since the multiplication of the multiplier Gt is carried out to the output of an adder 9, polygonal-line J comes 
to show the final frequency characteristics in drawing 2 , and polygonal-line J of drawing 4 comes to show 
the whole property. 

[0020] In addition, since it is prepared in order to perform phase compensation near resonance frequency fQ 
of pickup, and this frequency fG is determined regardless of reproduction speed, he is trying for those 
multipliers AiO, Ail, and BiO not to change a low pass filter 5. By the way, although frequency spacing of 
the cut off frequency fc in the 1st data table 31 is finely set up according to reproduction speed as mentioned 
above, frequency spacing of the cut off frequency fc in the 2nd data table 32 is not set up not much finely 
due to memory capacity, and, for this reason, the cut off frequency fC read from the 1st data table 3 1 may 
not exist in the 2nd data table 32. In this case, when a control circuit 2 performs the following linear 
interpolation processings, the corresponding variable a is computed. 

[0021] That is, if the variable corresponding to aO and fl for the variable corresponding to fD is set to al 
when a cut off frequency fh is among cut off frequencies fO and fl, the variable an corresponding to a 
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frequency fh will be called for by the degree type (4). 

[0022] 

[Equation 4] 

an = aO+ * ]Z*° Q (fn-fO) S(4) 

[0023] If inclination (al-a0)/(fl-f0) of Variable a to a cut off frequency fc is set to k here, Variable an will 
be called for by the degree type (5). 
[0024] 
[Equation 5] 

an = aO-fk (fn-fO) (5) 

[0025] Then, when the cut off frequency fh read from the 1st data table 3 1 does not exist in the 2nd data 
table 32, a control circuit 2 reads the variable a corresponding to the frequencies fO and fl of the near, and 
inclination k from the 2nd data table 32, and computes the variable an corresponding to a frequency fh 
according to a formula (5). And according to Variable an and formula (1) - (3) which were computed, the 
corresponding filter factors AO, Al, and B0 are computed, and these are set as a high pass filter 4. A cut off 
frequency is shifted to a high region by this. 

[0026] As mentioned above, according to the reproduction speed information SPD inputted, a suitable filter 

factor and gain are set as the lug reed filter 1 . 

[0027] 

[Effect of the Invention] According to this invention, when the gain of servo system is changed, it becomes 
possible to perform always optimal phase compensation, and by this, servo control can be maintained at 
stability and the play ability of CD regenerative apparatus can be raised. And since calculation of a filter 
factor becomes easy, even if it is the case where reproduction speed changes continuously like adjustable- 
speed playback, phase compensation made to follow it can be performed. 

[Translation done.] 
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[Drawing 1] 
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[Drawing 3] 




mma c [hz] 



[Drawing 4] 



http ://www4. ipdl .ncipi . go.jp/cgi-bin/tran_web_cgi_ejj e 



4/1 1/2006 



JP,09-293251,A [DRAWINGS] 



Page 3 of 3 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/1 1/2006 



(19)B#Sfti§W (JP) (12) ^ H 4$: fj^ ^ $g (A) (ll)ttmHH&re#^ 

#^^9 - 293251 



(43)&KB 9 ^(1997) 11^ 110 



(51)IntCl.* 
G 1 1 B 7/09 
21/10 




f i mmz&m 

G 1 1 B 7/09 A 
21/10 R 

SSifcR *SN< »5jcJB©»3 OL (£ 7 H) 


(21)ffiK«# 


*SH¥8- 107825 


(71) USA 000001889 


















(72)SS9I# ffiM # 






*Rtfr^a*ljCE#»2TB5#5<» = 












(74)wsa #m± &8 ®~ (ni«) 



(54) l&W<D%ffi 



(57) 




(2) 

1 

[&fFlS#©tSB] 

1 2 0«»*£4*jrr sis i Rtfn 2 com^t§ 

S 4 ©^a^fuIS'? y U - K7 -f KR 
»a UfcfflRfc*-3^T«nE»««i7 f ;l^©7 4 )\> 

7> * negate fctt #»J»fuffl ^ 6 ftS (ftflMflt 
8lT'$oT, tufeA^fs^i:LTx-7-{f^A^-r 20 

fufBr-*T-7;l4i, ^X^Ojlft© 
H£»KttfflHc ttJS LTfta©f5iB7 -r ;1/*<tV 

L fct(iia7 ;l/ * yJkOWt ituiBx- * r- 7;b 
fcLT£4©3JSS*g£Rj£-rSi:&fc:, WtB^ttibfc 

mmcm-i^xmm&tmmy ;i^©7 < nzim* 

[ff#S3] If5j?S2lB«©{4Hffl«SStc*3t,>T, 
tfrf3x-*x-7;Wi, a»OW82f!4a«««tc»*S 
LTHUlB7i';l/^y'l'>RtJ ; ^jiii7^;l/^cr)A-y h 

*7Hifi»*«8!dE«Lfe»l©r-^7 l -7;P4:, ft 
a©iWIB* -y h *7«»»fcftJS LTMffiSSR&tf * -y 

h *7«»»tjtrsiE»offi**a8WE«brcSB 2 © 

r-*r-7;W:«k»)/iSc!K BuiaA*£ftfcS£jlJg1« 
«K*ttSLTffi8E8 1 ©x-*-f-7;l/fr e>St#tB Lfc 
£>y h^-7/g^l!t^HiilBm2cDf ? -^-r-7;l/{cIBti$ 
nT<^&WI£\ SI&ajLfcA-y h*7/Si£a©jfi$© 40 

*<y h*7aifiafc»i5-rsffi[ES»Rt;«ff*wfEa 

2 7*-*T-77Mp6K#HiU K^ttiLfcHuiB^aa 
t/m^^HufB^ 1 ©x-*7-7;l/fr6S!#ajLfcyj>y 

So 

[fWioBfBI&BlW] 

[000 1] 



13HPFP9-2 9 3 2 5 1 

2 

[0002] 

[&#©&«] CDS4»HO^*-XAfc:«K»lt33: 
$|J®TO#> 6 ft 3 fc«>, WfflHRfc 

««IItfffiffl*ttS. {utSffidSSti, 7*- AXXfi 
h v -y + 7 ^*©x 5 -<B*t£ v y V - K 7 f /I/ * (ffiffl 
3t&3Ift7f;W -p7-r;l/*«ia!f Scfc-pus* 
fts *©JB»ftWte*0 4 fciivr. H4(cfe^T, ft^ 
A 3j-^©*-77;l/-7fi^K&©S»IS^ttT* 

U X, BSi6B**9— #3R©y-r7^0dB4:*S7-<7 
)I&li«£fT 9o c ©7 y U - F 7 -< ©y-< >lt. 

■9— **©y>f 7Sjss«» f g {mxmmmtat^ «k 

*©Hjfi»fttttfR5££nTV5o 
[0 0 0 3] \£y?7v 7©WMJiiSI!{ f Q 

ti, tr>y^7<y7©^*xXAtcft#-r5fflT'fet), ^ 

£-XA7^M£ft&^i®9-£©ffi-e&3o cntcw 
^oy^v^unaaftf Git. -9— #yv7 

c©^fktcisi;T7y'J-K7w;u^t*3tt?.'9-- 

[0 0 0 4] tC5T% CD©S±3iEtt, 
^S^^rff d *^©a^S4ilJe©ftetc , CD-ROM 

n©-r- ^f-<x^ %R#ii€r fefcii^ji© 2 mm* 

t. f f -cx^©BKtefli5iii7L/ J f>ffl^©a«ttjfi<* 
0. Cfttc^y^7<y7£iM££-e3fciMc(i, J;t)iSi 
tf -y ^ 7 >y ^Kft-T S&Htf £ 0 » <fc 0 

*^ ^stx±tcAt < ■tztmmcmmicE.i&Lx l$ 

[0 0 0 5] ffiot, -9-- 
jj^©y>f ^SjisaasafcWiSLT^yu - K7-c ^ 

7-f □y7f>'l/^T-^fi!c^ftfc7yU- K7-r;b^ 
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